INTRODUCTION
Superior mesenteric artery (SMA) embolism is a life-threatening vascular emergency that requires rapid revascularization of mesenteric blood flow as well as early diagnosis and is the most frequent cause of acute mesenteric ischemia, which is associated with a high mortality rate [1] . Although previous reports have described the successful use of thrombolysis with local urokinase infusion to the SMA, prolonged infusion times and increased total drug dosage have a potential for continued intestinal ischemia and bleeding complications [2] [3] [4] [5] [6] . We report a patient with acute SMA embolism who was treated with revascularization of the early SMA main branch with aspiration and high-dose urokinase bolus followed by continuous infusion with low-dose urokinase.
CASE REPORT
A 74-year-old female was admitted to the hospital with abdominal pain 5 hours in duration. The abdomen was soft and slightly tender to palpation, and atrial fibrillation was evident on the electrocardiogram. Laboratory data on admission were within normal values. She had been diagnosed with hypertrophic cardiomyopathy with obstruction 15 years earlier, also suffered from acute myocardial infarction and right renal infarction due to embo-thesurgery.or.kr (Fig. 2A) showed recanalization of the main trunk of the SMA. Repeat angiography after 4 hours showed distal migration after aspiration and thrombolysis (Fig. 2B) . A multi-side holes catheter (Cook Medical Inc.) was inserted at the occluded branch by distal migration and continuous intra-arterial infusion of urokinase (50,000 IU/hr) and papaverin (30 mg/hr) was initiated. Then, angiography showed near complete reperfusion of the peripheral mesenteric flow (Fig. 2D) . The third angiography after 20 hours demonstrated almost complete reperfusion of the peripheral mesenteric flow (Fig. 2E) . At this time, local infusion was stopped, and the patient was heparinized with low-molecular weight heparin (40 IU/BID). But, the patient complained of abdominal pain. Repeat CT revealed a thinned small bowel wall by ischemic injury without bowel infarction. The next day, the patient made an uneventful recovery. The patient improved completely after bowel rest for 5 days. Warfarin therapy was initiated.
DISCUSSION
Acute thromboembolic occlusion of the SMA leads to intestinal infarction and is associated with a mortality rate of around 65% [1] . Therefore, early diagnosis and appropriate treatment are required for a good prognosis [1] .
Surgery, such as SMA embolectomy, SMA bypass, and resection of necrotic bowel, has been attempted, but the mortality rates have been reported ranging from 35 to 100% [7, 8] . Thrombolytic therapy has resulted in good outcomes during the early stages of the disease, although this therapy is not recommended after intestinal necrosis has developed [4] and hemorrhage risk is increased [2] [3] [4] [5] [6] . There are several techniques for infusion of the thrombolytic agent; the more commonly used is the McNamara protocol for peripheral arterial or graft occlusions, which involves a high-dose infusion [9] . Unfortunately, this thrombolytic therapy can require prolonged infusions during which ischemia may continue, leading to intestinal necrosis. Recently, devices for thrombus aspiration in coronary arteries have been developed for patients with acute coronary syndrome. Although these devices can also be applied for treatment of acute thromboembolic SMA occlusions, they are not available in our institute. We tried re- Katsuhiko et al. [10] suggested that occlusions of origins thesurgery.or.kr of major branches of SMA during more than 5 hours should be treated by immediate laparotomy instead of by thrombolysis. In our case, the proximal site of the SMA and major branches were occluded, physical examination, laboratory and computed tomography findings suggested that bowel necrosis had not yet developed. Therefore, we considered that thrombus aspiration and thrombolysis was more effective and safer than surgical treatment for this high-risk patient. 
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